











HILGARDIA o V0l.56 o No.5 e October 1988 11

1984b. Reusing saline drainage waters for irrigation: A strategy to reduce salt load-
ing of rivers. InR. H. French (ed.). Salinity in watercourses and reservoirs,
Chap. 43. pp. 455-64. Boston, Massachusetts: Butterworth Publishers.
1984c. Using saline waters for irrigation. Proc. Int. Workshop on Salt-Affected
Soils of Latin America, Maracay, Venezuela, Oct. 23-30, 1983. pp. 22-52.
Also publ. in Sci. Rev. on Arid Zone Res. 2:233-64.
1986. Use of saline water for irrigation. Special issue Bull. Water quality. Burl-
ington, Ontario, Canada: National Water Res. Inst.
1988a. Evidence of the potential to use saline water for irrigation. Proc. Sympo-
sium Re-Use of Low Quality Water for Irrigation, Water Res. Ctr, Egypt.
(In Press).
1988b. Intercepting, isolating and reusing drainage waters for irrigation to conserve
water and protect water quality. Agric. Water Mgmt. (Submitted).
RHOADES, J. D., J. D. OSTER, R. D. INGVALSON, J. M. TUCKER,
and M. CLARK
1974. Minimizing the salt burdens of irrigation drainage waters. J. Environ. Qual.
3:311-16.
RHOADES.J.D.,and D. L. SUAREZ
1977. Reducing water quality degradation through minimized leaching manage-
ment. Agric. Water Mgmt. 1(2):127-42.
RHOADES,J.D.,S. L. RAWLINS, and C. J. PHENE
1980. Irrigation of cotton with saline drainage water. ASCE Conf. and Exposi-
tion, Portland, OR, Apr. 1980: Preprint 80-119.
SUAREZ,D.L., and J. D. RHOADES
1977. Effect of leaching fraction on river salinity. J. Irrig. and Drainage Div.,
ASCE, 103(IR2):245-57.
VAN SCHILFGAARDE, J., L. BERNSTEIN, J. D. RHOADES, and S. L. RAWL-
INS
1974. TIrrigation management for salt. J. Irrig. and Drainage Div., ASCE,
100(IR3):321-38. Closure: 102(IR4):467-69.
VAN SCHILFGAARDE, J., and J. D. RHOADES
1979. Benefits from reuse of drainage water for irrigation. ASAE Paper 79-2552.
Presented at 1979 Winter Meeting ASAE, New Orleans, LA, Dec. 11-14.
1984. Coping with salinity. In Engelbert, E. A. (ed.). Water scarcity, impacts in
western agriculture. Berkeley and Los Angeles: Univ. Calif. Press. Chap.
6, pp. 157-79.



12 Rhoades et al.: Hypothesis, Procedures, Results

TaBLE 1. COMPOSITIONS OF COLORADO AND ALAMO RIVER WATERS

Water/statistics EC SAR* B Ca Mg Na K Alk SO, Cl NO3
ds/m  (mmol/LY: mg/l ———————————— — — — mmol /L ———————————————
Colorado River
Number of samples 50 50 46 48 50 50 49 45 40 48 11
Mean value 1.25 32 31 4.1 26 5.7 11 26 6.6 31 .05
Standard deviation 13 .5 12 1.2 3 1.0 04 ) 9 .5 .02
Standard error of mean .02 07 02 2 .04 1 .01 07 1 1 .01
Alamo River
Number of samples 34 33 32 31 34 34 33 34 20 31 16
Mean value 4.0 8.2 8 10.3 89 25.1 32 44 222 184 7
Standard deviation 3 1.5 3 21 1.2 44 .05 1.3 4.0 2.1 6
Standard error of mean .06 ) .06 4 2 N .01 2 9 4 2

*Sodium adsorption ratio = Na/[(Ca + Mg)/ZIVZ, where all solute concentrations are in mmol/L.

TaBLE 2. DISTRIBUTION UNIFORMITIES OF IRRIGATION OF
SELECTED LEVEL-BASIN PLOTS CROPPED TO WHEAT

Flow rate Gross depth  Final infiltration  Distribution

Basin to basin applied (Zg) rate (ig) uniformity (DU)
fts inches in./hr %

April 28, 1982— 4th irrigation

Ca2 2.2 5.4 0.12 96

cA3 22 4.9 .10 97

cA4 22 4.9 17 95
December 28, 1983— st irrigation

A2 1.8 5.8 0.55 84

A5 1.8 5.1 .36 90

C2 1.6 6.1 .29 90

C5 1.6 5.4 27 91
March 7, 1984— 3rd irrigation

A2 1.8 4.8 0.07 97

A5 2.0 5.0 .04 98

C2 1.8 4.4 06 98

C5 2.0 5.0 11 96
NOTE: Distribution efficiencies were calculated as DU = 1 — Zg;fl—-tit'h) where i is final infiltra-

rate, t, is time for irrigation stream to advance to end of basin, Zg is gross depth of water
applied, and h is advance exponent. Individual irrigations were evaluated to assess: (1) t, and
h from the record of the advancing water, (2) Zg by measuring the volume of water applied
and dividing by the basin area, and (3) i by measuring the rate of fall of the water surface
on the basin during the latter stages of the irrigation. (Measurements made by Dr. Al Dedrick).
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TaBLE 3. SELECTED SOIL PROPERTIES*

Depth (inches):

Property 0-12 12-24 24-36 36-48
Clay, % 46.0 (0.9) 51.0(1.1) 49.9 (2.1) 40.5 (1.9)
Silt, % 36.0 (0.8) 34.0(1.1) 35.5(1.4) 43.4 (1.6)
Sand, % 17.8 (0.8) 15.1 (1.0 14.6 (1.1) 15.8 (0.9)
Bulk density, g/cm3 1.45 (.02) 1.43 (.02) 1.46 (.01) 1.44 (.02)
Water content at “field

capacity,” % by weight 28.1 (0.2) 29.8 (0.3) 30.6 (0.2) 30.9 (0.2)
pHe 7.60 (.04) 7.40 (.05) 7.30 (.05) 7.20 (.04)
EC,, dS/m 29 (0.2) 3.8 (0.2) 5.3 (0.3) 6.4 (0.4)
SAR,, (mmol./L)% 5.4 (0.1) 5.9 (0.2) 70 (0.4) 8.6 (0.5)
Be, mg/L 09 (0.1 0.8 (0.1) 0.7 (0.1) 0.8 (0.1)

*Values within parentheses are standard error of mean where the number of measurements
were 50-60 for texture, water content and chemistry and 18 for bulk density.

TasLE 4. YIELDS OF CROPS IN SUCCESSIVE ROTATION*

Crop/year
Wheat/  Sugarbeets/ Cantaloupes/ Wheat/ Sugarbeets/ Cantalo?es/
Treatment?  1982* 1983% 1983 1984* 19858 1985
C 3.60 (0.06) 4.3(0.1) 392 (12) 3.51 (0.09) 4.1 (0.1 115 (5)
Ca 3.60 (0.08) 4.3(0.2) 384 (10) 3.46(0.10) 4.1 (0.1) 142 (8)
cA 3.71 (0.06) 4.1 (0.1) 355 (14) 3.55(0.09) 3.9 (0.1) 139 (12)

*Values within parentheses are standard error of mean; six replicates.

fC = Only Colorado River water used for irrigation; Alamo River water used in relatively
smaller (Ca) and larger (cA) amounts, after seedling establishment with Colorado River
water for wheat and sugarbeets. Cantaloupes only irrigated with Colorado River water.

*Tons of grain per acre.

STons of sugar per acre.

IPounds of seed per acre.

#Commercial yield in number of cartons per plot; plot size = 750 X 38 feet = 0.6543 acres.

TaBLE 5. YIELDS OF CROPS IN BLOCK ROTATION*

Crop/year
Treatment™ Cotton/1982% Cotton/1983* Wheat/1984% Alfalfa/19857
C 2.62 (.07) 2.06 (.10) 3.43 (.06) 7.8 (0.4)
cA 2.65 (.06) 2.00 (.09) 3.43 (.06) 7.0 (0.5)
A 2.76 (.04) 1.32 (.05) 3.41 (.05) 7.4 (0.3)

*Values within parentheses are standard error of mean; six replicates.

*C = Only Colorado River water used for irrigation; A = Alamo River water used solely for
irrigation; cA = Alamo River water used for irrigation after seedling establishment with Colo-
rado River water for cotton. Wheat and alfalfa irrigated only with Colorado River water.

*Commercial yield of lint, bales (480 pounds) per acre.
STons of grain per acre.
ITons of dry hay per acre.
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TABLE 8. QUALITIES OF LINT OF COMMERCIALLY HARVESTED COTTON CROP*

Quality measurements*
Treat- Micron- Uniformity
ment’ aire Length ratio  Strength T, E; RD +B
C 4.42(.04) 1.09(.00) 80.2(0.3) 23.7(0.3) 23.9(0.2) 5.0(.06) 79.2(0.3) 7.1(0.1)
Ca 4.35(.08) 1.09(.01) 80.8(0.5) 23.3(0.2) 24.2(0.5) 5.3(0.1) 79.5(0.4) 7.4(0.1)
A 4.37(.03) 1.09(.01) 80.7(0.3) 23.8(0.3) 24.7(0.3) 5.0(0.0) 79.3(0.3) 7.3(0.1)

NOTE: Quality analysis performed by H.V.I. at the Textile Research Center, Texas Tech.
University, Lubbock, Texas; samples had been in storage for two years before analysis.

*Values within parentheses are standard error of mean; six replicates.

fC = only Colorado River water used for irrigation; A = Alamo River water used solely
for irrigation; cA = Alamo River water used for irrigation after seedling establishment with
Colorado River water.

*Micronaire = an expression of fiber fineness used in cotton classification; length, expressed
in hundredths of an inch; uniformity ratio, a measure of uniformity, values within range
80-82 are average; strength, expressed in terms of grains per tex; Ty = tensile strength of
fiber bundle; E; = elongation, a measure of elasticity; RD = an expression of grayness of
color; and +B an expression of yellowness of color.

TABLE 9. QUALITIES OF LINT OF COMMERCIALLY HARVESTED

1983 COTTON CROP*

Quality measurements*
Treatment’  2.5% SL 50% SL UL T E; Micronaire
C 1.12(01)  .50(.00) 447(0.2) 222(0.5 84(0.1) 4.6(05
cA 1.11(01)  .50(.00)  452(0.3) 22.5(0.4) 82(0.1) 4.5(07)
A 1.12(01)  49(.00) 440(04) 226(02) 85(0.1) 4.5(07)

NOTE: Quality analysis performed by Gus Hyer of the Cotton Research Laboratory, Shafter,
California.

*Values within parentheses are standard error of mean; six replicates.

*C = only Colorado River water used for irrigating; A = Alamo River water used solely for
irrigation; cA = Alamo River water used for irrigations after seedling establishment with
Colorado River water.

#2.5% SL = length in inches spanned by 2.5% of the fibers; 50% SL = length in inches spanned
by 50% of the fibers; U.I. = ratio of the 50% SL to the 2.5% expressed as percentage, a
measure of uniformity; T; = tensile strength of a fiber bundle expressed as grams per Tex;
E; = elongation, a measure of elasticity; micronaire = fineness of a sample expressed in
standard micronaire units.
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TaBLE 10. AVERAGE BREAD-BAKING QUALITIES OF 1984 WHEAT GRAIN

IN BLOCK ROTATION*
Flour Flour Loaf Milling Test
Treatment' yield protein volume score weight
% % em?’ % Ib/bu
C 69.7 (0.4) 11.1 (0.1) 827 (9) 81.3 (0.6) 63.9 (0.1)
cA 68.8 (0.6) 10.9 (0.1) 761 (11) 79.2 (0.8) 64.1 (0.1)
A 69.0 (0.3) 10.8 (0.1) 772 (17) 79.6 (0.5) 63.8 (0.1)

*Values within parentheses are standard error of mean; six replicates.

tOnly Colorado River water was used for the irrigation of this crop; Alamo River water was
used to irrigate the two preceding crops solely (A) or after seedling establishment with
Colorado River water (cA).

TaBLE 11. AVERAGE QUALITIES OF ALFALFA HAY IN THE BLOCK ROTATION,

SAMPLED 8/7/85*
Quality measurements*
Modified Total Estimated

Treat- Crude Digestible crude Crude  digestible net
ment* MoistureS  protein protein fiber fiber nutrients  energy
——————————————— % ——————————————— Kcal/lb

C 73.8 15.9 16.8 25.6 23.2 59.1 487

(0.7) 0.5) 0.8) (1.5) (1.4) (1.3) (15)

cA 73.4 15.5 16.2 26.5 24.5 58.2 476

0.4) 0.8) 0.9) (1.5) (1.3) (1.4) (16)

A 73.3 17.7 18.9 21.8 20.0 62.4 524

(0.6) (0.6) 0.4 (0.8) 0.8) (0.6) (6)

NOTE: Analyzed by Agricultural Technical Service, Inc., Brawley, California.
*Values within parentheses are standard error of mean; six replicates.

*Only Colorado River water was used for the irrigation of this crop; Alamo River water was
used to irrigate the two cotton crops solely (A) or after seedling establishment with Colorado
River water (cA).

#Protein, fiber, total digestible nutrients, and energy: 100% dry basis.
SAs received in lab.





